Abstract:
and their feeding location in the water column was also examined. 
MATERIALS AND METHODS

120
Experimental protocol and instruments captive juvenile loggerhead turtles were used to study feeding behavior, and one of 125 these, Turtle B, was also used to study breathing movements ( 
138
Each turtle affixed with a datalogger was released into the tank and allowed to and lengths of the prey items are given in Table 3 . For Turtle B, we also recorded the as the ratio of the number of behaviors that were detected by both the acceleration data To relate acceleration data characteristics during feeding behavior with specific prey 194 items, we looked at the relationships between the prey item mass and feeding duration 
RESULTS
203
During the experiments, we fed six turtles 249 prey items in total, all of which were heaving axes (Fig. 2 ). The detection rates of feeding behaviors were nearly perfect (99.6 211 ± 1.1 %) for all six turtles, indicating that the feeding behavior of loggerhead turtles is 212 successfully detected by the acceleration datalogger (Table 2) . However, the mean false 213 detection rate was 24.8 ± 12.4 %, indicating that the acceleration datalogger detected 214 other movements of the lower beak or head that resembled feeding behavior based on 215 the acceleration data but did not represent actual feeding. 
231
Forty breathing events were observed for Turtle B during the experiment. Our 232 observations reveal that respiration was always done with the neck arched upward.
233
From the pitch and depth data, we could infer that the turtle swam up to the surface to 234 breathe and then extended its neck upward (Fig. 3) . All breathing events (n = 40) were were not detectable by analyzing the acceleration data profiles of the lower beak. 2002). Therefore, the acceleration datalogger could be an alternative tool for studying 251 feeding ecology and diving physiology in sea turtles.
252
The nearly perfect detection rate of feeding behavior attained in this study 253 indicates that this method for detection is highly sensitive. In the present study, the false 
263
From the acceleration datalogger, we were able to infer the feeding duration,
264
biting force and head pitch. The biting force was greater when eating the 265 intricately-shaped heads of squid, including the arms and tentacles, than when feeding 266 the ring of the main body (Table 3) . When the IMASEN is used in field studies, the are considered to be common to feeding for all of the different prey of loggerheads.
281
Therefore, our results demonstrate that it is possible to determine whether feeding on 282 the prey requires a strong biting force, and to differentiate between feeding on the sea 283 floor and feeding in the water column.
284
We also detected the breathing behavior of a loggerhead turtle from its head comprehensively detected, and we were able to distinguish it completely from feeding 288 behavior at the surface, which is a concern when using the IMASEN (Fossette et al. However, further study will be needed to investigate the relationship between the 300 breathing duration calculated by acceleration and depth data, and tidal volume. Therefore, this detection technique for the lower beak movements may be an inadequate 306 tool for studies on the buccal oscillations of sea turtles.
307
In conclusion, the attachment of acceleration dataloggers to the lower beaks of 308 loggerheads allows monitoring of the feeding and breathing behaviors of sea turtles.
309
Future field studies using this device may provide additional information on the biology 
